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H^contWi onflow of ^fluids «nlch -true, P ^ _ f ^ 

: V.-:feorbcd therein. '! / e _ cci ,ily sanitary, napkin,, 1. : 

■ " V ' i„ absorbent pads, ara espcc^lly -a 

..- . at trA construction be such that ary 

> is highly aeslraole tna. ; tn- :, acc a w 0 .^ be 

; .' »w» interior of tn.e .pas .«? «... . 

10 - < carriec. t. he Interior, , ' —Wcc-*- oortic ; a:.. ... 

^ .. , p Evenly throughout^ interior acsorcc po 
,,; ; ...,ru^is-ricu.c ^T^njy * . ^ Vffeetively, excessive 

V^^^eta-ined; therein.,; Ii. this, i ; . .. ^ ; .. ^ ... , . 

-V- : ' nf ^he fWld on tne pad suriace ^ avow . 

■ .pr^lr* of -he ; 1 . . _ .. ■ zed ,, ilfe the 

re sult that undesirable suriace s^ning . _ 
- 1 ■ / ,V tne body renins substantially or/, 

- ,„;,,.vpad area W htch contact, the aser , while ^ 

•\;^ . • < .; e ;^ lafaC coriiy 

-. :. . -. unitary napkins no vr on tne narKet .a 

jnost s«nita.i — >'< • Mr- fycessive surface 

- ' ' W»^ s the probleia of prevent in,,, excessive . .. 

.... in aost respecvs, the P . ■. . , inost 

:V "tbeen successfully solveu. .One p.. r f ':. • 
staining nas not been o . ^^,. re ,. s of Sanitaty 

.-. • 5v : v.i •• . : • . a «.';,-«Tii» bv manufacture- ? 

' aW'. „. „ la . C ' to soiled unaerclothl.« l-r„o i .,. .... .... 

.'*«. ,^.;^ P jf; : i Apparent 1> .* . • : r ... . ■ •. .• . . 

- ttepa , 5 „race -cause or fl- ^«f« ^ ^ ^ . . 

• _ nr hea vy flow, it also spreads. v o ^ e , ; / 
: ••. result or.neavy .a^ . . t -; lr r is. .not . 

; - on the pad surfaceas mlnioai, tnc clou.U 
fluid spreao on tne pay . . : 

affected. ^. _ n , -vi* • r.v'enticr. 

■>„• i* is ---slaJor object ot r .a- - 
Accordingly. . lw 1- - v ' ^ . „ ... 

V.'.; -v;- d ..r'vhich thc spreading ci — °" . 
• V-4-.. V :;'.Vvto provide an absorbent pad -n^nic. . . . 

: the surface- is min^ii^d.; ^ ^ ^ ■ ". 

: •V.nothekobjcct is to Provide san^., 

' ',,^^M"e : 'fiuii.traT:sfc-r.e-^ r - w ■ 

an e..,-l- ^ f : 

■ • 'mmv fiu'cs -away "••roy. >.ne *.^?^^ . 
ra pl dl».«icc .a= ?:? --a*. , , . V ils;rloa ^ a~ 
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aba orbed. . 



: • • if:.- 



^»***H5 ^' A .lurti^ object Is to^royMe ,a sanitary nap'cin' .in , 

itltl^^ 

• ^'v^?p^^ ! ' ac:c to the/ exterior. • ' l';: 

..V TV" . -*\V •'' • ;- Other objects and auvanta^es will recede *ppar.-r.t 

•ffS " V^y- J '•'l'ro-* the. fonowinc .clferipUr-n a^iappcrv^v- «ra«^, . in which ^ .... , . .^ 

'" ;:! . V is Vpi.r- .ivo vLev/ of ar *isorbent.«:*n„3* _ ... . f 

■ ' • '' ■, of the present invention ta:a fre*tnc odttcv side, vith a- | 

section of the pad cut away and the .Wrapper partially opes. . | 

•\%^ : ^;^*^- : -i-':^v';V:' : ;- • ^i&yig. : .2/ ii-" a ' sectional view '*r : ih&- banaSee ..shewn in ■ ' ... . • '| - 

"',':/'■ id - Fin. :1> H.t with, the top anci bottom in the normal pcsitlorr. j:= | 



worn. 



,-.•;.•.$•■■ ~. 



^ ; ; - pif . 3 is a view similar to Fin-' 2. of an alterr.-.U- v 

Cf«i/'X:«o^€^?V?i'!^':' •" • ■', •*"'•"■' "'*}'''■.■ ; \ ■" • /« ' : 

i).Vi : r '-. ..'./. '.. '•• i '/. ; -.;V j?i^\-4r Is; ^ - • v 

i, ( pi r> . 3 is a sectiov.1 viev, of SvilD another possible , ^ | 

•^v; : ;;^:':ccn;^:-victlonV ' ■ .f • ' ; . • ._;./::■; : ^ //§••■ 

•\ " f :- 'f>.e a.ove objects a:e attained sy cor.3vi-.cti. .: an j 

- 5^ ? 3 b =0 >bent fea.viaee ir. a wanner to.lr.clvue a highly resilient , " ..V 
'lal^br ba.t't of. spec laU^r siois if te^/.<^tf>»^SA-.cI&sc . . v^v-.:-.\ : ^V| • 
^•v : V; prox^i^to^; the us\:ai pe^ic^Outer^ Wra%^r,- >i^h.- a,, intern^i^:^: 
-i is posecv highly^ 

'/•■ fc :v iayer.'ar^ internally' c cf - a typc '; 

nerc'lnaf'ter described.. In. one embc<5 invent, the i.':-er- of cros-- 
■ llr.ke« •fibers is lecated only cnV the, body, side of tne b:.r..';& ; -.-: ■ ' ' . \ ■ 
overlylnfi an atsorccnt cere. In this posit i< .^3 cross-lin.cv 
"•^■.yC^Viber;- Safer ' a& as' an ef fcctiyeVflui4:- transfer :ac;cnt to rapidly. 
. . wick accepted fltsid dovn ^lnto' ^tappqea ^ .layers^n the interior ; ■ 
:;:;- ; - or the bandage : where; it is absorbe^v distributed, and held by v . ; 
30 ••. !. underlying conpencnts , • '0. 

nay extend around each side, and in conti^ous. association Kith > " 
ar absorbent core. In this, construction, that portion of the 
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x> ■ re3ixieii>„ .r- .: .... ..: . - - • . • • 

: lM'' v " " r> -"'V. ~ - »r while nroviainc cdditipnai: 

\> ; " /,/ cbmfort by remaining- ury am* all y whl.e ptj ? u Vs ^,^.^., 

".~f\ : -' / : "^-;<P;' cushioning. . - , - ^ ,;.yl : • * . 

/'I-' • ' "in still ahotner:e.boclnc,t. the layer of cross-l^eo . 

. I - W iil strike throush as" previously describee:, bu* be. e.^ec , 

I> " .' lively trapped In the absorbed *itp ,the l^^gf : 

, ? P- - " . . absorbent core is not ,uper-saturateo, Which 3o.etl.es baPP-s /; . 
•T.t 'inadvertently when the. bandage is t ;0 rn. too lonp. ; - , 

7, • , . X 1 As sh ovm in- the drawing, absorbed bandases , ?f ucl> as 

-J, - : ; , n „ ■ generally conorise an absoroont pad 10. trapped , . • ■ , ,|:: 

• |" - :'• ■ sanitary ..nap<<j.ns, .ceneraxa^ v ... - . , : ; , ;• . ,^ 

■ | v >•' -..'i >.» - * f * ' ■• .^rt^-'il In the enoddihent snp.-in %r. 

1 rJi-r in a, pervious outer yrappe* ^1, in . . .. ... .. ^ _ , . ^ _ 

i ' - *' ' v : , ^ n«^Vi nnvr control element if ■ ,•- . 

, 4,.. * /. -i.Vv y- ' land 2/ tnepad 10 comprises a fluio flx>v, C ^^,. r ^ ^ ,, t 

" 1— , - ; . . crnhlv of cr o S s-linked cellulose fibers, a ^-i-— - -, . . 

$ • ; , cbmprisine an assembly oi crcM x ., r , _ . . 

.■'iUsi'.':'' ! .:--'v "^'v^/V*: . «•<*. '■ • ••- • •'-•="• v- £ '-"-~j«ui#'VV' i ''» l=vor of absorbent . ' ./■•■'V'-". 

..: V ,;,o ^ : vayer. or portent cellulose Kaoolns .13. a ,;^ 3 ^, v ^_ , ji...:;^ 

, f . ccl! „lo=le rU,:T v:«i.^ ir. an optional »-caVn cf crcpea -.a- 

I : ■ u ,,,, X, anuary ar.ac.01y « - <»•«=' '"-^ • 

! . ' ^ comprise ea-.. a— S*?*- «« ^ ' 

In an alternate c.todl=»na; aho*n In Flq- .3; 
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aoaoccnt Harr.W wrapaea tn an optional -c-r ^ ~ 
I i _ 16 and a fluid impervious baffle. 15= .- 

1 X . other .^boalaents, as sho-;n in Fi S s. ^ and 5, >ne 

^ia'comP,^, 
Jofihe absorbent^cdr, down-alpn,; each side- thereof,^.^) o L 

f-y even completely around .the core. (Fid. 5). ■ - / \ 
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m .. '; -. . 'type which do not inhibit fluid transfer .from the ;surra^.|»e-^.^ ^ y 

10 pad to vhc interior. - ' T' ' " " . | 

V^jl • " ■ The cr0 ss-lin<e.d celluiosic which comprise . , | : 

-'?'•' * c i CT .cnt l./drc : asob-nbled in the fom of ,a loose nuf^>5?( -\ , ' j 

/-f-v-' : high capacity fluid retention in interstitial; spaces between . . . | . 

. ' . r^^s, .Itnou^ Serial physical. distortion" of ^ne fioer r.ss, J. . | , 

V ■ a ; condl , 10 n, I>* cMc^ K.the:^cr S is . ea.H> J 

1 US ,ctch alS§ 'fluid S drawn into tg element, || ^irtuaily no - r . } 

: t-.'.-rtor aosorptvon or_svclli^ occurs within tnc ; Jriolyi^al ^ . y - J. 

; / lrcrc . it has been. fcuna' tnat 'a^ ." I 

' ; . ' 20 y^ffy *S the crosa-lirked ficers tenos to give \ ^ * 

■■ ■ c^ct, absorbent fibrous, eienent Wing finer capillary spaces- J j 

" y ; ; c^ss-iinV.cd fioers- employed in this i n .-entlon are ;l • 

• ? ._ 7 \ ' : Crac^rired by an Internal cross -linking particularly ether • 

' V; - • ' ^ lipases oe^ccn molecules of tne cellulose. Such, fibers are,- : 

: ■ ' aqueous solution' containing a cross -linking agent and a ^catalyst... 

7;W^X ; The' iois^;-^; of • fibers; IsT then; fexpahded- into a ' loose ,: ^f^fyi ; ^ 
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conation and WhiW in sucn. loose condition is dried without 
effecting substantial cress -linking. The dried fluffy nass is _. , 
, Wen subjected to an increased temperature which is sufficiently, 
high. to cause a cross-lirking reaction to take place -while ' 




ip 



i-v. 



I,' 



Sheers. ^Won* S , <°»°" 

short c . £• , : ■., r referred cross-linking, agents 

fibers are generally pref erreo . . ne P; e.err . ; 

^ suit able : catalyst W be used.~* particularly effete 
ag ents and The W^a'tien is effected while ; - 

catalyst is aluminum sulfate-, me i*P & f . • i; _ ; 

" t Ls are sanded" o, s»euW <4~ ^ "7* " " 
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The temperature xor cne ci-uo ' - ; - < i . ' : - ^ 

~,-y:. .^ .:.™ if the cllulosic.f iter used, -or - 

^ fi'cere *e pr.rerred.^e i5 .ee„een UO -X65 . - .. 

fealfife^'^ 1 S .,epe eC ,he orxginel , . . ; 



■■^ilii* *m red«, sute -tne^^ 

or syfaAe^en suited to . rTinin, or eeetin, ; 

^ ^ , 3pl o 7 ed '.a the peperneUn, er-.. Tor use - the Uo- ; . 
control element of this iawntion, it xs ijnpo. 
9 < - A in their fibrous state ratner tnan 

cross-linked fibers be retaxned m their . 

;¥^ing broW^n up:bly ^ining^or' beating/ ^: /y: ; < ^ 
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Thc'cross^inked celluioslc' 'fiaWrial,". while In' the; - |, 
r : v ,.' . ■ « „ Zr.-^w\1>A 1 n a loose batt cr-. I • 



•./:■:.' 
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' ;J , ness,,hlgh vet bulkjincl porosity 

- density, and low wet cW*essibillt^7 as compared to tne same - - 
, , • ^ properties, in batt of non-cross-liniW cellulose fibers. These . ; . 

batts also 'hapa high wlcVcins . rate for aqueous, and other polar - 
nu ias. By a hlgh'wieking rate it is meant tha - such fluids are < ^ 
/ transported rapidly through the batt by capillary forVes. 
!0 It has been found that fibers cross-linked as above . | 

described have greater bulk and about twice the resistance to ; 
compression in the vet state as untreated pulps and at least 5# 
heater recovery after such compression. It is these properties, 
' f . and the concomitant high wicking rate, vhich. apparently provide ^ ; | 

the absorbent bandages of this Invention with their unique aayan- . " _J 
: taces vith respect to minimizing surface stains, Vhen suitably | 
v : coT..-irec with other more conventional absorbent .elements.. j 

The" rate of vicking of fluids through fiorpus batts mace | 
. ^.c- cross-Unk>d material as above oescribea nay be delist rater . j 

20 * la various ways.. -In one e^ple, a;flat trarsparent plate appro- ! | 
! ' imately 3"x3" «as .used toholxa 2?^ batt. The batt projecteo . ; j 

- ' .cvond ore edge of the plate for approximately li" into an aqueous 
, }C solution maintained "at a constant level. The time for the dye 
' ■: to iick completely through the batt to its "opposite end v.as- . ■ 

-casurec, ?or a fiber batt of. cross-linkca v.ood pulp fibers., 
vickine time *as 20 seconds; For untreated fibers from the sase 
. ' •■ source, Kicking time was «9 seconds / Thus , the cross-linked fiber 

' batt hac a wicking rate approximately 2^ times faster than c. batt 

of untreated fibers.. .' • . 

' l-he cross-linked fleers have been found to work most:, 
effectively 'in the form of • a fluffy", loosely .assembled component-.:; 
located immediately below the bandage vrapper on the . side of tne 
bandage ^hichls in.cbntact with 
tne cross-linked, fluff component functions as an effective fluid : 
transfer 'agent to rapidly wick thel;flu^ down/ into .contiguous • ;..v 



, - — ' - r • the ^e^nt a^wcll.:. However, unoer the defied , • ; : . 

- - transversely in, tna. cj,cTnci^ u f - , - > y x v 

■I. tie,, „r riuid -.>„■.». the ?«« cie~« planed 

i '".*> ' ' ^ti^ ta- cogent Wl absorlen*»atertal : „ , V, ,, 

l: "" I - ..er.u!-. errectl.,1, reducea the area of top etalns. and » 7 7 , 

■:'.-| -v" , 51 ».c :al » advantage for sdnitar, „.,„',•.,,. ~» surface thua 

| ' , . V 1 ":""' . Keslstance t . "aide stains la- aUd increased yhen the ... . I - 

'•f - .'• ' " cross-linked fiber' element 'is' inade* wide eftougifvyto cy. tend doviu... . ; 

' V- : fr0 -, toe surface area a ion* each aloe of the aOso.oent iooer. .. . ■ 

^r lV ^H^V;^j;it.i»-bMi round for sane reason, the fluid- _ . 

W , h! co has aeon absorbed Jn the Inner elcnent does not. borate . . ■,, :, • , 

! ' out-ardly though the croas-l.nzed fibers positioned alor.s the ...... 

- I ? : . ' s'' : ^idos with the result that side staiha are also .ini.lzed, ,.. , ; . . ,,. . 

.-■l>. It raS becrl found further, that W.-en the aosorteat . . 

' eieni„l,?l»lda are,a fr eeUvel» trapped. v,lthln, the lnn^r; «e=en, ; , 
^WwiuVot ^ »«-rdl y in any direction through the -crosa- 



■^;:.vv:i;-^2d: 



linked "••.'fiber". element;; 

<;• ;■•'/■;•■.:■:=-.' • S "^'th^V-iattVr phenomenon,-- ih. yiev/ P'f the • 

• . . • . The reason for. tnj.s x^y^* 5* . v .- ? . .:• " 

'^ Uosnlzi, rapid the .eroaa-llnaed Vle^.t. 

w^'v ,ot ^i,'^*^':.^-'^ 1 ^*^ 1 ^^^. 

' raetthaV because the Interstitial pore size or the adaordent ; 
Loner elements " is nuch ,^ner than the pore , size or the cross- 

- • ' a-Wo -inner elcsent has"a stronger capillar;, 

linked fiber elevens, . tne Inner eic^r.y ; , ; . 

/••.•••J.'?.-.-;/::'-:'. fe* lu Vd S ; • The 'interstitial; pare sxze 

• ": 3 b : .attraction- for the absorbed- ; . luids . .in . .. ;t; ... .. , .. 

A of the cross-Un.ee eX^ent is revive!, lar.e and sine, J , 

^eisize is hot reduced, even under we, co^ression. . the f ,ui.d. 
" ' ' ' ' ' ' ' apparently ten? to re^ih in the central element having . 

; sWller-'Pore : size \ . y ■. v- ^ .-• ■ 
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' ' " '.^ "Vbsdrb^^fml^rial ^'/Any ty-pe of conventionally .used absorbent :,. 

-c- J riterial^ 

".. ' ' " '/fiber fluff "and the 'like, may be employee as the inner absorbent 
••• • elements of the pad. In the embodiments shown In Figs 1 and 2, 

the other absorbent elements comprise multiple layers of cellulose 
10 \ wadding over a layer ofrood fiber fluff ano a bottom. Impervious 
, 7 - \ . baffle." Jn rigs. 3, j», and 5, the ^absorbent layer consists 

; entirely of wood fiber fluff. Various" other combinations and 

Mf^M^:^$A0-rti^0i : f.0 baffiW and.'absorbent^ also ° c useo. : V? ' 

Tne amount of cross-linked fiper" material used is not 
V • \V '■ too critical/ but should be adjusted In accordance with tne flow 
■% ■'] >: ; ra te expected. In a pad weighing a total of from about 10 to 1* 
- ' " grams, cross-linked fiber batts weighing from 0.5 to H.O grams 

3 ■ ' - " . p^r 16" squkre, Inches have- been used .. - In each Instance, .surface '<•■ 

• ^tiins were reduced when compared with pads which had.no cross-.. 
l\ ■■, ' . 20' linked element present. The thickness of the cross-linked element 
' . v is. preferably sufficient to at least partially masx the dark color 

^ % pf the body fluid absorbed in the interior of , tne pad'. .; For such 
. V purposes, a thickness of 1/16" has been found satisfactory. For 

" super-size pads, which are designed for women with extra heavy 

flow, much thicker cross-linked elements may be emplojed. 

' while the preferred embodiments of the invention have 

been shown and described" herein, It will be appreciated that the 
detalls'may be more or less modified without departing from the 
principles and scope of the invention as. defined- In the appended 
30" claims. ■■- 
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f^sorbent^padand ttief6uter„wrapper, a layer ©f fibers in mass 
fbim;- said fibrous mass comprising a loose assembly of cross- 
- linked ceilulosic fibers, said fibers being crpss-linked while 
in the collapsed dry state to a degree, wherein said fibers are 
- "not readily plasticized by contact with aqueous fluids, said 
° fibrous '^ais )jei^ ch^acterized by a larger ppre size than the 
pore size of said absorbent j»d and a capacity to rapidly wick 
fluids therethrough into contact with, and absorption, by >_ said 



absorbent .pad . > V.. ' ! ; ' 

- ;• '\ 2. 'Wie' absorbent ban 



bandage of Claim 1 in which the. cross - 



•i f linked -fibers are wppd pulp fibers . 



V 3.'l"in an absorbent bandage comprising, multiple layers - 
of absorbent Material , enwrapped -in" a fluid pervious, wrapper, the 
improvement which comprises providing a batt-like layer of loosely 
' assembled, ;crOss ; - linked cellulose fibers between and 'in contiguous . / 
associatlfon with said^ absorbent material and said wrapper, said- ^ 
■ ? ^^s£li|^^ the/cbllapsed dry., 

' ^'i&tVtp'i^ by. conta'ct ■.• ,;■ 

with aqueous fluids, said layer of cross-linked fibers, having a - 
larger pore size than the" pore size of said layers of absorbent 
material.. ' f ■"/.{,'.£.■• ' : f:v; ; v : - ' 

4. A sanitary napkin with Improved 'resistance to top 
staining, which comprises superposed layers of fluff-like .ceiluiosie 
' material enwrapped in a fluid pervious wrapper, the top layer of ■„ : 
said material comprising a batt of loosely assembled, cross -linked 
ceiluiosie 'fibers, said fibers being cross-linked wnile in the 



■•■ .- .x-H-..-. . ■ 




layers I 



lof' eaid' material ~ comprising loosely assembled wood fluff,. ■ 
having; a smaller poVe size>an the pore /size of the cross- . 
linked fiber batt\"-'.'-'.^- ' ; . v _ /. '-/ ■• / , : - „■ _ ' ■ - •.//'-.'<-. 



. / ,.:f^ i .. v ., . ., ............. 

5. A sanitary napkin comprising: an elongate fluid \ _ 

"receptive pad and a fluid permeable wrapper, said pad comprising , 
multiple continuous/layers of fibrous- material, said multiple 
layers comprising'a -first layer of loosely ■assembled, cross-linked 

- fibers in which trie fibers, are "cross-linked while" in the collapsed . 
dry state to a degree : where said fibers Ire not? readily plasticized 

^when^con^c^^ 

cellulose wadding ^sheets, a third layer of loosely assembled : 
wood fiber fluff, and a bottom fluid impervious^ layer, said layer , ; 
of cellulose wadding sheets and said layer of wood fiber fluff ^ 
having a smaller pore size than the pore size of the layer of 
■''cross'-i;^ /v'W'!/^ ; ■ 

6/ A sanitary napkin comprising an elongate absorbent > ' 
pad and a fluid permeable wrapper,, said pad comprising multiple 
■iayers/if .ceilu'i^icf material, including:. cross ; -.; 
" linked cellulosic, fibers* wherein the cross ^linking has been" r , .- _ 

carried out while said fibers are in.the collapsed dry state to 
: a degree wherein said fibers are not -readily plasticized when , 
contacted with aqueous fluids, a second layer of cellulose fluff, 
and a bottom fluid impervious- layer, said fluff layer having a , 
.smaller pore size th art the * orfi i ize of ttl6 ' laye? of cross-linked 
/fibers//.. 7v' : i;/V/\ : :. / ' •'../ /•' '..■-"'■'■/' ; . '\/.-. : / 

• . - f-.'.-r sanitary mpkin according!to Claim 6 in.which 

the cross-linked layer extends down along either side of said 
. second layer. -> "/ - 
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ISj&nUary ^in.^prisl^ ^^bsorbanV pai and ; ' 

co „: 0 r&tM celluloslc Serial a*,!...!, enclrded by a . • 
" ifc d f eross^ cellulbslb fibers;, said fiber, being cross- 
iU^Wii^ «- eollapsed dry state to a degree whereln ; -sald .- 
flbara ara'not'VeadUy piaatliued wen contacted. »lth 
riulda, said" croas-llnKed fiber layer havlng. a. larger we size 

; ; han tne^sl,. of said absorbent so,, „r untreated celluloslc 
material. ^ 



